It is known that iron selenide superconductors exhibit unique characteristics distinct from iron pnictides, especially in the electron-doped region. However, a comprehensive study of continuous carrier doping and the corresponding crystal structures of FeSe is still lacking, mainly due to the difficulties in controlling the carrier density in bulk materials. Here we report the successful 
Introduction
Iron-based superconductors are the only known family of unconventional high transition temperature (Tc) superconductors besides cuprate 1, 2 . Whereas pristine cuprates are Mott-insulating and superconductivity has been realized as a consequence of controlling the carrier concentration 3 , the parent iron-based compounds are metallic 4 , and the increase of carrier concentration as a result of doping is no longer a decisive factor for superconductivity 5 . For instance, superconductivity can be directly induced in iron-based materials by application of pressure, which mainly modified the Fe-Fe distance and the interlayer anion height within the FeAs or FeSe trilayers 6, 7 . It is further suggested that during chemical doping, modification of the Fermi surface by structural distortions is more important than charge doping for inducing superconductivity, as exemplified in Ba1-xKxFe2As2 families 8 . Similarly, in the case of electron-doped FeSe -which has fascinating properties distinct from pnictides, such as the absence of hole pocket in the Fermi surface 9, 10 , reemergence of superconductivity under high pressure 11, 12 and substantially higher Tc value in monolayer form 13, 14 -the structure and properties of FeSe should also be intimately linked. However, in contrast to the well-established phase diagram for iron-pnictides 4 , a comprehensive study of continuous electron doping and the corresponding crystal structure of FeSe-based superconductors is still lacking, mainly due to the difficulties in controlling the carrier density in bulk iron selenides. This, in return, prevent us to uncover the origin of the extraordinary behaviors emerged in iron selenides, and whether there are common key ingredients contributing to superconductivity in both selenides and pnictides.
Systematic control of electron doping in a bulk iron selenide superconductor is lacking. Although 3 electron doping has been achieved in bulk FeSe-based materials such as AxFe2-ySe2 (A= K, Rb, Cs and Tl/K) 15, 16, 17 , and (Li0.8Fe0.2)OHFeSe 18 , the doping levels are discrete and untunable. On the other hand, by depositing K 19 or applying liquid gating 20 on the monolayer or thin flacks of FeSe, a finer control over electron doping is realized on the surface of FeSe compared to the bulk. Angleresolved photoemission spectroscopy (ARPES) and Hall transport measurements recently recognized a superconducting dome harboring two Lifshitz transitions 21 22 23 , wherein novel electronic structures and anomalous strong correlation effects have been identified. Unfortunately, no reliable structural information have been extracted from these few-layer system 24 . All these issues definitely call for a new FeSe-derived superconductor capable of continuous electron doping to unveil how the superconductivity and structure evolve in electron-doped FeSe systems.
Here, we are able to continuously dope Li into FeSe layers by co-intercalating C3N2H10 molecules between the FeSe layers to form Lix(C3N2H10)0.37FeSe bulk material in the whole doping region of 0.06≤x≤0.68. Based on this material, we have not only succeeded in accessing the widest doping level ever achieved in FeSe bulk materials, but also attained a continuous variation of Tc with doping above x=0.15 and an optimal Tc=46 K around x=0.37. The detailed structural variation of FeSe layers upon electron doping is found to deviate strongly from that of the FeE (E=As, P) layers in iron pnictides, and enters a new superconducting zone well separated from the known one that hosts various iron pnictides and pressurized FeSe. Our state-of-the-art density functional theory combined with dynamical mean field theory (DFT+DMFT) calculations provide a comprehensive picture on the evolution of electronic structures, orbital-selective correlation strength and spin fluctuations with electron doping in this FeSe system.
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Structural Characterization
The phase-pure Lix(C3N2H10)0.37FeSe (0.06<x<0.68) samples intercalated by 1,2-C3N2H10 molecules together with the alkali metal was prepared by solvothermal method (detailed in Methods). Figure S1 shows the PXRD pattern collected for Li0.26(C3N2H10)0.37FeSe at 295K. All
Bragg peaks of the XRD pattern can be indexed using a primitive tetragonal unit cell with lattice parameters a= 3.8161 ( Figure 1c and the refined structure parameters are listed in supplementary materials (Table S2 ). (Table S2 and S3). the anion height hE (E = chalcogen or pnictogen) , the Fe−E bond length, and the E−Fe−E angles in the FeE4 tetrahedra. Although the Fe-Fe distance is essentially doping independent across the series, we find the anion height increases monotonically with increasing electron doping, surpassing the hE values of all known iron pnictides in heavily electron doped region. According to our DFT+DMFT results shown below, the significantly increased hSe has a profound impact on the electronic structure as well as the electronic correlation. Meanwhile, for the title compounds, the FeSe4 tetrahedra are extremely squashed in the basal plane relative to the more regular tetrahedra found in iron arsenides.
The increased electron doping squash the FeSe4 tetrahedra further, pushing the Se−Fe−Se angles from 104.95° to an extremely small value down to 100.89° in the most Li doped sample. Besides, the Fe−Se bond length is found almost linearly elongated from 2.406(3) Å to 2.470(1) Å with electron doping, which is also in contrast to the invariant Fe-E distances found in iron pnictides series with doping 27 . As the Fe-Se distance is strongly doping dependent (Figure 2d ), the strong hybridization between the Fe 3d and the Se 4p orbitals is directly affected by electron doping. Evolution of the superconductivity with electron doping is studied through Zero-field cooled magnetization on the Lix(C3N2H10)0.37FeSe series with systematically controlled Li doping. Figure   3a shows the magnetization data as a function of doping with x <0.37. For all the spectra at all doping levels, diamagnetic transition of the samples is always visible, and depends strongly on the (1)
Here ψ 1 is the first derivative of digamma function, e is electron charge, h is the reduced magnetic field, ε is ln(T/Tc mid ), s is the distance between adjacent FeSe layers and r is a fitting parameter corresponding to coherence length amplitude ζ(0). Figure 3d 
Electronic structure
Experimentally, the Se height hSe of FeSe layers is previously unknown at different doping levels 30 . With the detailed crystal structure at various doping levels obtained in the present Lix(C3N2H10)0.37FeSe system, we carry out first-principles density functional theory combined with dynamical mean field theory (DFT+DMFT) calculations 31 32 to further understand its phase diagram and the corresponding electronic structures at various doping levels. Computational details are given in the method section and in the supplementary materials. 
Discussions
Previously, it was found empirically that the superconducting temperature is maximized around a unique anion height across many families of iron-based superconductors 32 39 . In Figure 6 , we plot the anion height dependence of superconducting temperature in Lix(C3N2H10)0.37FeSe as well as 47, 48, 49 , also indicating pressurized FeSe belong to the same superconducting zone host by iron pnictides (SC-I). However, as shown in Figure 6 , the observed evolution of anion height of Our results also support a natural origin of the emergence of a high Tc superconducting phase in electron-doped iron selenides under high pressure, including AxFe2-ySe2 (48K, 12Gpa) 11 , LiOHFeSe (52K, 12.5Gpa) 50 and most recently in Li0.4(NH3)yFeSe (55K, 11.5Gpa) 51 . As shown in Figure 6 , high pressure is known to decrease the anion height of FeSe superconductors. For electron-doped FeSe superconductors, the minimal orbital differentiation of Fe 3d t2g orbitals is realized at ambient pressure with a large Se height (hSe) of 1.51Å.While hSe decreases from 1.51 Å to ~1.45 Å under pressure, the electron doped iron selenides are leaving the SC-II zone, therefore their Tc first decrease under pressure (Fig.6) . Upon increasing pressure, hSe is further reduced towards 1.38 Å, they then enter the SC-I zone and the orbital differentiation of Fe 3d t2g orbitals is gradually reduced 
